Autoradiographic imaging of [3H]phorbol 12,13-dibutyrate binding to protein kinase C in Alzheimer's disease.
Quantitative autoradiography was used to examine the distribution of [3H]phorbol 12,13-dibutyrate ([3H]PDBu) binding to protein kinase C in the middle frontal and temporal cortices and the hippocampal region of nine control and nine elderly subjects with Alzheimer's disease (AD). AD patients had a clinical diagnosis of the disease that was confirmed neuropathologically by the presence of numerous plaques in the hippocampus and cerebral cortex. Choline acetyltransferase (ChAT) activity was significantly reduced in the middle frontal and temporal cortex and in the hippocampus of AD subjects, with the deficit being greater than 60% of control values. Quantitative autoradiographic analysis of [3H]PDBu binding to protein kinase C revealed a heterogeneous pattern in control brain, being particularly high in superficial layers of the cortex and CA1 of the hippocampus. There were no significant differences between control and AD sections in all areas examined within the middle frontal cortex; e.g., layers I-II control, 491 +/- 46 versus AD, 537 +/- 39 pmol/g of tissue; middle temporal cortex, e.g., layers I-II control, 565 +/- 68 versus AD, 465 +/- 72 pmol/g of tissue; and hippocampal formation, e.g., CA1 control, 511 +/- 28 versus AD, 498 +/- 25 pmol/g of tissue. In a parallel study, [3H]PDBu binding to homogenate preparations of control and AD brain confirmed that there was no significant difference in [3H]PDBu binding in either the particulate or the cytosolic fraction. We have demonstrated in a well-defined population of AD patients that [3H]PDBu binding to protein kinase C remains preserved in brain regions that are severely affected by the neuropathological and neurochemical correlates of AD.